SYNOPSIS A case of myotubular myopathy is described which is unusual because of bilateral cataracts and prominent myotonic-like discharges on the EMG. The significance of these findings is discussed in relation to dystrophia myotonica.
Myotubular myopathy is a slowly progressive muscular disorder starting in childhood, affecting both skeletal and extraocular musculature. Spiro et al. (1966) employed the word 'myotubular' because of the resemblance of the myofibrils to fetal myotubules, and suggested that the disorder might be due to arrested maturation of the developing muscle. This suggestion has been disputed (Sher et al., 1967) and the more neutral term of 'centronuclear myopathy' is preferred by them. There are now more than 20 reports of the disorder but none mentions the presence of cataract and very few have discovered myotonic discharges on the EMG. The present case had both cataracts and electrical myotonia which initially raised the question of dystrophia myotonica until the muscle was examined histologically.
CASE REPORT
The patient was first seen by us at the age of 29 years, when he was admitted to the Wessex Neurological Centre for assessment of muscular weakness. Hitherto, he had been assumed to suffer from dystrophia myotonica but there were several inconsistent features.
At the age of 2 years he was noted to have a contracture of both Achilles tendons and at 4 years displayed torticollis as a result of contracture of the right sternomastoid muscle. When 10 years old he was found to have bilateral ptosis, severe ophthalmoplegia, diffuse muscular weakness, and wasting involving the face, limb girdles, and limbs, but no 761 myotonia on bedside testing. An EMG and muscle biopsy were performed then (1959) muscle percussion in both forearms and legs. The majority of these were of abrupt onset and termination, and of constant frequency, but several were prolonged (over 60 seconds) with a slow reduction of frequency while maintaining a constant amplitude (Fig. 2) . On contraction a highly polyphasic interference pattern of reduced amplitude (0.5-1.0 mV), classical of a myopathy, was obtained in all muscles. An EMG of the ocular muscles revealed myopathic changes but no high frequency discharges. Motor nerve conduction in the median and common peroneal nerves was normal.
MUSCLE BIOPSY A biopsy specimen was obtained from the left deltoid muscle before electromyography. The main histological studies were done on cryostat sections using the following stains: haemotoxylin and eosin (H and E), Sudan, Gomori trichrome, SDH, DPNH, myosin ATP-ase, and phosphorylase.
The cryostat embedded sections revealed two main populations of fibres intimately mixed (Fig. 3) . The majority of fibres were small (mean diameter, [um) and all had one or more central nuclei, often in groups or chains. The large fibres (mean diameter 87 Fm) also contained one or more nuclei but these were scattered throughout the sarcoplasm. There was no evidence of phagocytosis of muscle fibres, degeneration or regeneration but extensive fatty infiltration was apparent. The blood vessels were normal. With oxidative stains, the small fibres appeared darker with both SDH and DPNH although the perinuclear area was pale. No differentiation was seen on staining for myosin ATP-ase but the small fibres again stained darker with phosphorylase and PAS stains-likewise showing a perinuclear clear zone. Electron microscopy showed that a small perinuclear clear zone was sarcoplasm containing ribosomes etc.
DISCUSSION
The clinical and pathological spectrum of myotubular myopathy has been well reviewed in the past (Campbell et al., 1969; Bradley et al., 1970) . Despite the variability of its pattern, there is no doubt that our patient fits the general description of the disease.
On clinical examination, the resemblance to dystrophia myotonica was only superficial. While there was striking ptosis, there was no premature baldness and the almost total ophthalmoplegia would be unusual in all but late cases of dystrophia myotonica. Although the neck muscles were involved, they were not mm-,-
affected in a selective manner. Hitherto, there have been no reports of cataract in myotubular myopathy, whereas in dystrophia myotonica they are a frequent occurrence and may take various forms-both in shape and colour (Walsh, 4L 1957 ) and indeed may be similar to those noted in the present case (Walsh, 1974-personal communication) . It should be emphasized that the lenticular opacities in our patient were seen with the slit lamp and not readily with the ophthalmoscope, hence it may be a feature more common than is generally appreciated. The EMG was unusual for a myopathy in two respects: (1) the presence of fibrillation (2) high frequency discharges. There have been several reports of the EMG changes in myotubular myopathy but none in great detail. The majority have been compatible with a myopathy (Bradley et al., 1970) . Several have detected fibrillations (Spiro et al., 1966; Engel et al., 1968; Munsat et al., 1969; Bethlem et al., 1969 Bethlem et al., , 1970 Winjgaarden et al., 1969) , but 'myotonic' discharges are mentioned only by Munsat et al. (1969) . Fibrillation occurring in myopathy is unusual but occasionally found in Duchenne type muscular dystrophy and in polymyositis (Lenman and Ritchie, 1970) . Apart from the primary myotonic disorders, myotonic-like discharges have ) do not give detail regarding the myotonia in the patient; this is unfortunate as it is important to distinguish true from pseudo-myotonic discharges. According to Buchthal and Rosenfalck (1963) , pseudo-myotonic discharges are of high and relatively constant frequency, beginning and ending abruptly, whereas in true myotonia there is a continual increase and decrease in frequency. In the present case, there were many features of pseudomyotonia but some regions showed trains of impulses of decreasing frequency which might be considered to be true myotonia.
The association of myotonia and cataract has indeed been the source of recent interest in view of the induction of both features in experimental animals by diazacholesterol (Peter et al., 1973) and the postulate that there might be a primary disorder of membrane structure causing both myotonia and cataract.
There was little to suggest that the pathological features of our case had much in common with dystrophia myotonica. The appearance of two distinct muscle fibre populations with central nuclei which we observed has never been described in dystrophia myotonica. Furthermore, there was no sign of fibre splitting or ringbinden. However, Campbell et al. (1969) note certain similarities between the histology of dystrophia myotonica and myotubular myopathy, in particular with regard to the appearance of the very large fibres and sacroplasmic masses in dystrophia myotonica. Hence the presence of cataract and myotonic-like discharges in our case might imply that there is a continuous spectrum of change between the two disorders.
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